An N-acetylgalactosamine-specific protein was purified from mycelial homogenates of the nematodetrapping fungus Arthrobotrys oligospora by using affinity chromatography. The molecular weight of the protein was estimated at 22,000 by its comparative mobility on sodium dodecyl sulfate-polyacrylamide slab gels. Pretreatment of nematodes with the purified protein reduced entrapment, indicating a role for the sugar-binding protein in recognition and capture of prey by the fungus.
(phosphate-buffer,ed saline [PBS]) (pH 7.2) containing 0.15 M Nacl and 1 mM of the protease inhibitor phenylmethylsulfonyl fluoride. The homogenate was centrifuged at 18,000 rpm for 45 min, and the supernatant was analyzed by affinity chromatography (6) at 0 to 40C with a 4-ml column of Affi-gel galactosamine (Bio-Rad Laboratories, Richmond, Calif.) with specificity for GaINAc-binding proteins. A 25-to 30-ml quantity of mycelial extract was added to the column, and the column was washed with PBS (0.1 M, pH 7.2) containing * Corresponding author.
1.0 M NaCl until measurement of absorbance at 280 nm indicated that most of the protein was eluted. The column was then washed with PBS to remove the high-salt buffer. Sugar-specific proteins that were bound to the column were eluted with PBS (0.1 M, pH 7.2) containing 0.3 M lactose. The protein concentration of the eluate was monitored by absorbance at 280 nm, as well as by dye-binding assay (BioRad). The elution profile illustrated by Fig. 1 indicates that bound protein was effectively separated from protein that lacked affinity for the adsorbant.
The protein fraction that was eluted with lactose-containing buffer was dialyzed repeatedly against 250 volumes of PBS (0.1 M, pH 7.2) and lyophilized to a powder which was stored at -20°C. Homogeneity of the product was determined by sodium dodecyl sulfate-slab gel electrophoresis. Gels were developed as described by Ansorge (1), by fixation in a methanol solution of copper chloride and trichloroacetic acid and by treatment first with 0.1% silver nitrate and then with a solution of 2.0% potassium carbonate in 0.01% formaldehyde. The isolated protein proved homogeneous and displayed a molecular weight estimated at 22,000 by comparison of its mobility on polyacrylamide gels with that of the following molecular weight markers: bovine serum albumin (67,000), ovalbumin (43,000), carbonic anhydrase (30,000), soybean trypsin inhibitor (20,000), and lactalbumin (14,400).
The purified GalNAc-specific fungal protein was examined also for an effect on entrapment of nematodes by A. oligospora. For this purpose, the free-living nematode Panagrellus silusiae was cultured axenically in a chemically defined medium as described by Rothstein (8 The results reported here complement those of others (5, 7), who observed that nematode capture is inhibited by various sugars and suggested that entrapment is mediated by interaction of a lectin on the surface of the fungus trap and a specific sugar on the nematode cuticle. The presence of GalNAc residues on the nematode cuticle has already been demonstrated (5, 9 (2) . Nematode-trapping fungi may depend on lectin reactions for recognition of prey, but it is doubtful that lectins can account fully for the broad spectrum of activity and the remarkable tenacity of the mucilage produced by A. oligospora and other species that capture nematodes by adhesion. The broad specificity also could be mediated by a lectin that specifically recognizes sugar residues common to many or all nematodes.
